L= F54AHEET (I AZSRHES
IR SURIYL [IANREFRT 3

(VAVA #57% %1%, pp.19-28, 2007)

1. NEEE A4 74V A F 2 AW - iInEERZEELEDER

ZHE EZ2 2H %2

RIREER S BE R A 7R (R - TG

O X D RFEIL SN, EEEENE 2L L2k 5 A4 W 4L 2 f[hemagglutinating virus of
Japan envelope HVJ-EI3Z &% EnTHHEHANRY ¥ — L L TR SNTE 72, &L, 42 OWf5ET
ZOHV]-E ZD b O WPUEERIREEZ D2 EBH LN E o7z, HVI-E &~ 7 X OREENIZES
T5E, 60% 25 80% DIEEATEAITIHER L, TR OO L ¥ & #ifl S e, EERIEASE
(Scid)~ 7 A\ [FfES; & ol L 72 FBRCIE, ZORPRITNTIEHR B odzizd, TEEOTIERREDIRIE
LT LT Th 5 MM &7z, In vitro Tlx, HVJ-E 134: & 72 HV](live HV)) & FfEEIC <7 A%
t OB Z b S 72. F 72 HVI-E BIC & W BEIRHIRE 2 5 5 s o3 4 v A4 v D% <
1, live HV] 12 & BRI EA~E EZIZES L7225, IL-6 220 IZRBEO SR Z IR L, B Th -

=, ) RT-PCR R Ml gt R R L 0, HVI-E ORESMNG-12 & ) BRI, CD4™T #ilg,
CDS'T filfe D 2 B PR 2 78, & HICIERFRRAHIIEEM: T MCTLO FHE R S
7z. %72 HVJ-E 1& Foxp3"CD4*CD25" fillffitk T Hifa(Treg) % #Il ¢ 2 EH 2455 2 & 5bh 0,
PR 5 5 SN D IL-6 BN DEHOFLTH L Z &b biro7z. HVI-E IZ X B8R 5 0
IL-6 43X Treg DHIflIE~ 7 AERN T O HER S, 1L-6 ¥ 7 F IV OHEIC L ) HVI-E OFUEERD
ROFEICHEE L2, LX) HVJ-E IJERRERDO LY = 7 ¥ —#il % iGL 3 % & [ Treg
2 & B REREAREO A % LT 2 @) 2 RIEEER CTH L 2 Eosbirolz, Tz, WRET LD
ADTEREIZ & o T, HVI-E 12X 258 Al e 22 NK Ml s & 2 JulEssn g b Hee
TEBLIEDDOPoTETEY, 4%, HLOPARIERERIE LTRWNHIfFFTCE2LEZON.

[£40%.5]

WE4, DSADEEKIE, BAOINERAE, (b¥EEB
L OHUHHE R OMEARIC L D, REM I EL. Lol
B35, EHEORVHGEE, ETERmERE L S OTH%
IR, Bz AL DBSE, HALPLETH 5.
DARIERLEL, TORIRPFDO—2 L LTIZWANAFET
HY, BIEETE  OREBEIZERERIRIIZED 2 STV 5.
CDO%DT, T5FEOPUES L E IR LS 25
HEDPSG AR ENTELD, TNEDHEDOATIEME

ARG
T 565-0871 WRHTHIIHE 2-2
KRR FRFBE R A R R GRS
TEL : 06-6879-3901
FAX : 06-6879-3909
E-mail . kurooka@gts.med.osaka-u.ac.jp

LIRS NV Eb D) Y XY FE LRI A
DRIEFFEOFIFEIIE, DIANIKST A RIEEAIRTE O W
DY) —DODEBELEHFTH DI EDRHIENT VB,
HVJ-E (&, SEAMEIBENC XD 77 4 RNA % 68 LiE#
e e kb MNELe ¥4 o4 VAR T THY, 4H
FCREP OB L BLTHENNS ¥ — L LTHIES
NT&72™ . ZETIEDNA DA% ST, RNA, &P, #
W7 ExRF AL, invitro T in vivo IZBWT bR IZ
HIOMBAIGEATE L2032, FiLwkT v s
FUNY) =Y AF L E LTERARMICHRE SR T 5 210,
HVJ-E DA BEADIEH & LTIE, AT 7 F DA
% 1L12) - wHIHAER{E T O sIRNA R 7 F) 7~ A 2 v 7%
EOPERIEE AL, IS 2SI L GEUAA
BENIEENRETRT I EPHRESRTWE 19,
T4 1L, 2o HVI-E BRDS, DPASRERDEHIE LT
VORI E LD ERFER LW, A NVANRY 5 —%F
L7 ADREIERORAEL, Ky 7 AT AIVA, TV
T7IANVRK, TIFZTIANVA, 7T/ I4NVALE



20

BEOKXZE (mm3)

(VANVA 575 H1%F,

EEREKTHE

HVJ-E 5%

0 5 10 15 20
BHEROBH

X1 HVJ-E DIEEAREICLZEEDREEHE

25

CT26 fE % [{5 0 Balb/c ~ 7 Z D& HEPNZIEST L, HVI-E F72388ART 7/ 7 4 )V AR5 1.5x10°) 2 4 HB X123
o], BE#FPEST L7z (day 4, 8 and 12). HVJ-E %8 S N2ERHEE IR F23E LA HESR, 77/ 740 A
R Z TS L 22 BE TR Z ORIRIERD SN h o7z, *p<000L. M=HV]-E, A=77/ 7 (LA, @=EMEIEK. £
BNIER AL 3 M H © HVI-E G 8 & AR RAKIG RO B E, HV]-E G CIE 5 IEf 3L~ v A DIEE D358 40

LLTWwWAh,

EFHOWIZRDE R ENTWED, TNHIEFT A IVANRY ¥
— 1|2 B7.1 %X ORIREAE T-%° IL-2, GM-CSF & 04 A b
HA Y BIET % RIS TRIERIMEE B0 b TIREL 72D
519 3 5, HEENTOREIRICERS 282 b
OIEBEIRIED T A VAR 7 — %L, I L%
B EOBEORIRE L MAGDENTHLDTHL Y,
HVJ-E @ X9 28 & 58ai20kw, o7z KhbkEfn
FARAAFT N TN A VAR TF-ZD b DDA AL
BAZOWTEER IS S N7 FFRId R4 72 5 v, Ao
L4 OWFET, HVI-E MO RFEEOT 2 H) 52 &
b7 <, HCHR ) IS PESARRRAY Zr S SO A BRI L E S
FWEEELRNEH S ENbroT. Ld, 20k
FMFEIE L= — 7T, 7P EEGEROL T = 7 5 —
Ml 2 BRIS & 5 720 T2 <, Bl T Ml (Treg) 12X
DEIEHIHIRAE 2 b X 5 2 L 12 X ) BUEE SE G %
L DEIICHFE S D &) BRIEWIER 372, AT
\&, T HVJE 2L 2PEERIR L 2 DR I2 oW TRA

L, SROPAGIRER E LTOREEERT 5.

1. HVJE 2V ZAKEEICEHT 3 &,
EERERMNEH LS, BEIELT S.

< A KA (CT26) %[0 Balb/c ~ 7 AR
WRHEL, EEERAMHRE SN, K15 1.5x101° o
HVJ-E %4 HB X231, MEHEHAICHEST 5 & 60% 25
80% DIEES D SEA AL L, B0 OfERE D % L % 1
HEn7z, L L 2 OB T OB EEE ) 2 KIE L
12T T A NVAZIEERD SN o7 (B1). 2o HV]-
E 2 X 2 PUlEEHRE, EERAGRIEARS (Scid) v A
RS B LTI ) LIZ L ALTD R ) W,
FER SR R OGS L D FESATH R L2 b o Ll s
72, bbb, AL IOEBRTIE, HV-EICL5
BN ZMRGEES, NKifllie~vra 7y =Yk ED
ARSI RIC & 2 PSR E N Tl VI &b o
7z. & 512, HVI-E OEFHNESIC L 0 RN B AL L



pp.19-28, 2007)

2a 60 CD40
=
50
4
;\? 30
3 2
s
10
o
4 | 3 | 30 | 300
live HVJ
%
|
80
70
3\04 60
E 50
0
30
0 | 3 | 30 | 300
live HVJ
X 2b
1>8—-710Y« 1>2—-7z0O2B
600
250
500 |
200 ——
400
E 300 E 10
S
g g

200

100

10 | 5°|25" 12501 10 10 | 50 | 250 | 1250 10 | s0 | 250 | 1250

live HVJ

HVJ live HVJ-E
Mol

2 HVJ-E IZ& 2RI OEM R

21

80 CD80

60
50
S
ﬁ«]
i
30
20
0 | 3 | 30 | 300
live HVJ
o
2c
1200
1000 [ T
800 |-
600
400
200
0
A0 EBBBAEEEAEEEBBBBEHE
live HVJ HVJ-E live HVJ
IL-6 TNF alpha
Mol

() HVJ-E & 7214 live HV] 12 & 2 BRI e, ~ 7 Z-F Bk oB ML ClE, HVI-E OREIC & D live HV] & [FFEEEIC
CD40, CD80, CD83, CD86 7z L it~ — 1 — D5 A LS L, HVI-E i3 live HV] OBHRMAIESU LR 2 R LT B 2 &
MHEFR S N7z, (b,o) HVI-E F 7213 live HV] ORI & 2 8HIRHIIL 2> & OREWH A b a4 v o5, T84y —T7zay
(IFN- o, IFN-3) (b) % KIEMEY 1 b5 4 Y (IL-6, TNF- o, IL-12) (¢) D53id 4RI live HV] 128X HVI-E Hii# TV 78,
DT IL6 W OBAREIIRNETH Y, live HV] L RBEICDW ST LN EZHEFLTCVDEEEZ I 5N,

72 IR O 3 4 D B T B E D 80% 2 5 20% & A5 #5124
TLEZED, MEZENLEATH L L v ET 2
bOTHo7 W,

2. HVJ-E (3£ Z 7~ HVI (liveHV)) OFIRMAEZ
RIS B BBEHE IL-6 E RSB IEHERIET S,

TEEDPTANA G EORFEARZ R L, BRLERERS
B EORENLE VLS T AR, B AR
2 PURSETAINEC & 2 IRFEAR DO REER DR O TEE L i)
DAF v Teen 2 22T, e lZBRRMEOEE
DIETH P E R TR~ - — A M A

YRS HVI-E ORIC L 0 ED X9 BZEbE T 502D
W, RS 23O live HV] & B L 2SS Mt L 72,
HVJ-E & %\ 4 live HV] % ~ 7 A 4 i FH 3k O BRI o
BN A L BRIRMIIL © CD40 % CD8O0 7 & 0 Hi
fbd~— 7 —D%BlE, HVIE & live HV] @ H &AL
WIZIFFESIC ER L2 (R 2a). 24U, HVI-E i3 live HV]
OBPRMERILRE N 2 RIFL T b 2 L 2 EKRT 5. —
7, HVI-E JlE0IC X 280020 6 0% 4 b A A V5%
BT 5L, b~ —h —OBREL 3R THIA > ¥
=720y RMREWNLZEETA P A 2 OFTRTIIBW
T live HVJ 12 & 2 HlIC A RIS L2, g,



22

X 3b

®
an

(WA VA 5754

0 -
3a CD11c mRNA
51

CD4 mRNA
CD8 mRNA

120h

120h

HVJ-EZ58 4BERIEKEHE 3c 100 -
% |
8 |
CD11b
70 |
60 |
50 |
CD1ic ol
30 |
2 | k I
™
< - h
CD4 10 | N
L S <
0 . . K
1001 50:1  25:1 1251 61 31
I7z98—-/4%-45v it
cD8

3 HVIE QEERZFHEEKERP I 1742 — T HROESEARBEZREL, EESFRICTL 2FE Y 5. (a) Real-Time

PCR I & 1) s & & L7z HVI-E 15T 24,48,120 ¢ £ 0 JE5 P mRNA 585, CDlle, CD4, CD8 13§ R TOREIZ BT
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T 50Kt =116 + IL-6 FALAAEI. (b)) HVI-E 12 X 0 38 S 7RI 0 8528 i (H-DCCMIE,  [A#k D Treg #IHIRIHE % A
L, ZOREIIL-6 PHHEORMCE Y E L WIS 52 &4 5, H-DCCM o IL-6 AEHOH.LTH B EEZ 5N,
Fifs = H-DCCM #hn L, B = H-DCCM #d ), )X = H-DCCMAIL-6 HRIPLARARN. Treg it 1x10° O L7 = ~
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W5 Treg DR EN LIt THEAIWL, =722 %
— THIB DM HE Sz, 2 LT, 20 Treg 12
L AMEEHE, Var s b IL6 ZEEERICMA S
LI VMBI N. E5IZIL6 PHIBUAE IR A S &
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Anticancer Immunotherapy using I nactivated
Sendai Virus Particles

Masayuki KUROOKA, Yasufumi KANEDA

Ultraviolet-inactivated, replication-defective Sendai virus particles (Hemagglutinating virus of
Japan envelope, HVJ-E) injected into murine colon carcinoma (CT26) tumors growing in syngeneic
Balb/c mice eradicated 60-80% of the tumors and obviously inhibited the growth of the remainder.
Induced adaptive anti-tumor immune responses were dominant in the tumor eradication process
because the effect was abrogated in severe combined immunodeficient (SCID) mice. Murine and
human dendritic cells (DCs) underwent dose-dependent maturation by HVJ-E in vitro. Profiles of
cytokines secreted by DCs after HVJ-E stimulation showed that the amount of IL-6 released was com-
parable to that elicited by live HV]. Real-time RT-PCR and immunohistochemistory revealed that
HV]J-E induced a remarkable infiltration of DCs, CD4" and CD8" T cells into tumors and CT26 specific
cytotoxic T lymphocytes (CTL) were induced. On the other hand, conditioned medium from DCs stim-
ulated by HVJ-E (H-DCCM) rescued CD41TCD25" effector T cell proliferation from Foxp3TCD4TCD25"
regulatory T cell (Treg) mediated suppression and IL-6 was presumably dominant for this phenome-
non. We also confirmed such rescue in mice treated with HVJ-E in vivo. Moreover, anti-tumor effect of
HVJ-E was significantly reduced by an in vivo blockade of IL-6 signaling. Depending on cancer cell
types, it is also expected that HV]J-E eradicates tumor by its direct cytotoxity against cancer cells or
activating NK cells. Because it can enhance anti-tumor immunity and simultaneously remove Treg
mediated suppression, HV]J-E shows promise as a novel therapeutic for cancer immunotherapy.

27



28

(WA VA 55574

8 1%, pp.19-28, 2007)



